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(57) Abstract 

.An iniraocuiar lens holder of one piece construction comprising a pair of jaws 1 12). a micrum ! 14} and a handle (22). 
:hf jawj {\2) anc handlf !Z?) be:nf consipjcicc at an ccuic eneie tc i^ciiiiBic sv.r2^r-\ Tnt lev-'^ or^ fiotied :o hole ihe peri- 
pncry of an intraocular tens without pressure and exiend co and oeyona cne fuicrum (U) form che handle (22). Tne t^vc 
jav/ extensions (18) or handle may be pressed together by the surgeon to open the jaws ( 12) and release the lens and contact , 
of the rwo handle extensions 03) signals the.surgeon that the jaws i 12) have opened to release the lens preventing unneces- 
sarily broad e,xcursion of the'jaws (!2) which may damage the interior of the eye. 
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INTRiVOCULAR LEl^S 70RCZF5 
Background of the Invention 

The condition of lenticular opacity in the 
eye, known as a cataract, is a leading cause of blindness 
and is exoecially common ajr.ong the elderly. The primary 
means of alleviating a cataract is to remove the diseased 
natural lens, and more than 400,000 persons in the United 
States undergo surgery -for removal of clouded lenses 

in eyes each year. 

When no lens is present in the eye, which is 
known as an aphakic condition or aphakia and is usually 
the result of intracapsular or extracapsular lens extrac- 
tion, the eye does not have the ability to focus rays 
of light. Therefore, the eye receives a blurred image 
and vision is severely impaired. 

The most conimon solution for providing a focus- 
ing rnechanism to obviate the aphakic condition is to 
interpose contact lenses or spectacles or a combination 
thereof between th^ eye and the light entering therein. 
However, both contact lenses and spectacles have drav;backs 
20 when used in the treatment cf aphakia. I^either spectacles 
nor contact lenses can duplicate the natural optical 
system because they are positioned outside of the eye, 
which results in a* shift of the optical center from the 
vivo state. Because the optical center has been shifted, 
the image received by the eye is chanced in size. 

Many aphakia patients who have had their cata- 
racts removed are fitted with classes or spectacles. 
These thick lenses present many more prcbiem.s than uhey 
solve. Immediately upon receiving cataract spectacles 
a patient is confronted with several prcblems in that 
there is* significant increase in the size and shape of 
familiar objects and straight lines are formed into curves- 

Contact lenses, are superior to thick cataract 
soectacles since the wearer enjoys cood peripheral vision. 
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The rr.acnif ication oroblem doss not. bother contact lens 
• wearers as much as it does cataract spectacle v;aarers , 
because the contact lenses only iTiagnify in the range 
of 7 to 10 percent. Furthermore, hand to eye coordination 
5 of contact lens wearers is better than in spectacle wearers , 

as objects are seen in luore nor~tal spatial orientation 
• and straight lines are not seen as curves • However/ 
contact lenses are very small and fragile, and it is 
difficult to insert and remove them daily , particularly 
10 for elderly users or individuals with arthritis or coordi— 

riation oroblems. In addition allercies and C2rv eye condi — 
tions also interfere w-ith contact lens wearing. 

The most promising method of sight restoration 
for cataract patients is the intraocular lens. An intraocu- 
lar lens (hereinafter sometimes referred to as an lOLi 
in various parts of the specification) is one .vrhich is 
placed inside the eye. vrnen an lOL is implanted in siibstan- 
tially the same location formerly occupied by the natural 
lens / relatively normal vision m^ay be restored to the 
20 patient. Generally lens implantation and cataract surgery 

takes around 45 "minutes to an hour and vrith the lens 
imoiant the nersonc usuallv has iir.oroved vision within 
a ccuple of days , and continued improvement over several 
more weeks until the eye is completely healed. 
25 Intraocular lenses provide a significant impro\'e- 

ment over the previously used artificial ocular aids 
in that once the implantation has been implemented patients 
regain a close approximiation of their former visual function 
The wearers of intraocular lens implants regain full 
side to side vision and problems of m.agnif ication and 
depth perception are practically non-existent- Since 
the intraocular lenses are permanently irplanted vrithin 
the eye, problems of daily cleaning, insertion and removal, 
and JOSS and reolicerent are e: irlr-.et ec - F-ti r.e — ore ; 
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the wearer can enjoy sports such as sv.-i-a-.ing as the lenses 
rerr.ain in the eye and cosr^eticaliy there is no difference 
between oersons who have intraocular lenses and' those 
oersons who have had no histozr of cataracts or eye. surgery. 

Examoles of lenses which are placed in the 
anterior charrJoer arid are secured to the iris by various 
methods are shown in United States Patent Nos • 3,673,611; 
3,906,551; 3,922,728; 3,925,825; 3,971,073; 3,975,779; 
3,979,780; 3,986,214; 3,996,627; 4,010,496; 4,056,855; 
_4, 073, 015; 4,077,071; 4 ,079 ,470; and 4 ,087,866 . 

Artificial lenses designed for positioning 
in the posterior cnairher are desczir)ad in United States 
Patent Ncs - 2,711,870 and 4,014,049- The lenses disclosed 
in these patents co.-nprise a central optical element surroun- 
ded by a resilient silicone flange snaked to receive 
and nest against the ciliary body. The lenses are held 
in place by suturing the resilient flange to the ciliary 
body. Another Ifens shown in D.S- Patent Nos . 3,9 25,835 * • 
and 4,014,089 is designed for implantation in either 
the anterior or posterior chairber of the eye, with the 
lens supporting (haptic) section of the lOL comprising 
a plurality of flexible spring like ineribers designed 
to follow the nargin of the dynamic pupil, while providing 
longitudinal fixation and centration of the lens. Patent 
Nos. 4,053,953 and 3,866,249 disclose a posterior lens 
held in place by an insertion necklace in the foriner 
and a holding ring in the latter. In U. S. Patent No. 
4 ,041 ,552 the lens eleinent is placed in the posterior 
charrber and supported by support on the anterior side 
of the iris, while. a lower arm is sutured to the ciliary 
body and sclera at one side of the iris with another 
am extending to the opposite side. 

U,S. Patent Ko. 3,913, i4S discloses a lens 
acocrat-s inserted in the ocsterior charber, with a plurality 
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of cantilevered clips, each of vhich is rounted to a 
central portion which extends outvard fron*: the face of 
the lens towards the peripherv'. The clips are used to 
secure the iris to the front face of the lens when the 
lens is positioned within the posterior chamber of the 
eye behind the iris. 

Various lenses are discussed in an article 
by D. ?. Choyce entitled "History of Intraocular Implants" 
which is printed in Annals of Ophthalmology, October 
1973- The article also includes a list of references 
from which further information concerning prior art in- 
traocular lenses can be obtained. The aforementioned 
prior art lenses represent typical lenses which can be 
used in the present lens holding apparatus . 

In the performance of intraocular lens implantation 
surgery, it is of course necessary to place and orient 
the delicate plastic lens accurately at the implantation 
site- Typically , .each intraocular lens is less than 
half the diameter of a contact lens and is correspondingly 
lighter and flimsier. Like contact lenses and spectacles, 
an intraocular lens r.ay be subject to scratching of its 
surface which deg:;>£des -its optical qualities, but unlike 
exterior lenses, the intraocular lens is not easily replaced 
when damaged- 

An example of a lens holder for contact lenses 

in the prior art is foiind in United States Patent No. 

3,063,083. In this reference, the lens holder is used for 

iiTunersing a contact lens in cleaninc fluid. The ^aws 

of the lens holder are lined with radial protuberances 

^^^^^S^^ pairs spaced intermittently about the edges 

of the lens within the jaws. The circumference of the 

lens rests on the protuberances so that the oerioherv 

• * ^ 

of the lens is seperatec fro- the ja-^-s by clearance spaces. 

Thus, the rrdni-el cc.-.tsct of the lens holder with the 
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lens allows the greatest ajnount of lens surface area 
to coine into contact with the cleaning fluid. However, 
if this device were scaled down to a size appropriate 
to an intraocular lens, the jav/s would be spaced further 
away from the lens than is appropriate for a firra grip 
on the lens and a minimal surgical incision length on 
the eve- 

United States. Patent No. 3, 817 ,078 discloses 
a wound clip removal device with javrs biased in a partly 
coen oositioned. The jaws ir.ay be opened further by placi 
pressure on two bowed handle portions which flex the 
jaws open. 

Other patents of interest in the field of small 
clamping devices include United States Patent Nos , 1,521, 
1,748,765; 2,222,744; 2,477,446; 2,595,683; 2,943,521; 
3,063,083; 3,265,068; 3,650,008; 3,677,112; 3,817,078; 
3,977,410; and 4,044,771. These devices share the de- 
fici.encies of nujnerous sharp and abrasive surfaces and 
a lack of adaptation for the particular nature of intra- 
ocular lenses* 

Therefore, there is a clear need in the art 
for a means to hold an-* intraocular lens during surgery 
which will allow a lens to be oriented properly and accur 
positioned either anterior or posterior to the iris, 
and which will hold the lens securely, yet without excess 
pressure which may damace the lens. The lenses generally 
have sinall loops which must be inaneuvered to encage them 
into proper position. The lens hclcer should firmly 
craso the lens but not continuouslv scueeze it since 
pressure can induce a creep into plastic lens rr.aterial 
v;hich will distort the optical qualities of the lens. 
In addition, since there is little roo" in the anterior 
cha-ier to r.anioulate a lens, the r.ec> of the inserting 
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should maintain a consuant crasD on the lens curinc .-aniiDU- 
lation by the physician/ because s—.all ciffsrences in 
tension and irotion iTisy result in cropping the lens onto 
an unsterile surface or a surface which scratches the 
lens or even losing crasp of the lens at a critical monient 
of iiTiplantation . Ordinary forceps have the disadvantage 
of requiring tlnaetx pressure to hold the lens, ajid movement 
of the javs is magnified as corr.pared to the inoveinent 
of the coiti-DressinG fincers. The lens holder should also 

0 be strong / light and of small dimensions so that it is 

easv to raanioulate yet not so laroe as to recuire broad 
incision into the eye- 
SirrjT.arv of the Invention 

In accordance with the present invention, there 

5 is provided an intraocular lens holder ccinprising a pair 

of jaws, a fulcrurr. and a handle. The pair of jaws are 
spaced apart a distance slightly less than the diameter 
of the lens to be held^ and the surfaces of the jaws 
which face each other are slotted lengthwise so that 

0 -when the jaws are in their norir.al position, a lens may 

be retained within the slotted faces vvithout pressure 
and with evenly distributed stress placed on the lens. 
The neck of the holder is flattened in the same plane 
as the lens so that both niay be inserted through a small 

^ surcical incision w'ithout difficultv. 

The fulcirur- of the invention ccrprises a srriall 
cress piece extending between the two jaws and brehind 
the slotted jaw surfaces in which then lens is held. 
The jaws extend beyond the fulcrum to fcrr: a handle, 

^ and the extension of the javs eventually unite at a point 

well beyond the fulcrum. The jaws and the handle meet 
at the fulcrun at an angle to each other to allow* placenient 
of the lens without either prying the cornea or the iris 
durinc its insertion. 



<WO_„e20 1 646A 1_|_> 



* 

wo G2/01646 



4 



PCT/US81/01509 



- 7 - 

VTnen tne lens is ^placed at the ir.plar.tation 
site, it may be released fron-. the jav.-s by scuee-inc the 
extensions of the jaws behind the fulcrun. The jaws 
are forced apart through the action of the fulcru.-n allovinc 
5 removal of the holder from the surgical site/ leaving 

the lens behind. 

The present invention r.ay be r^ace of one-piece 
disposable semi-rigid plastic or other snooth lightweight 
material; and has no jagged edges or surfaces to interfere 
10 with manipulation by the . physician or to damage the eye 

or the lens itself. Being of one-piece construction, 
the present invention also offers the .advantage of having 
no delicate srr.all separable parts to lose or be dropped 
within or without the eye, 
15 Typically, the present invention will be packaged 

in a sterile wrapping with a lens placed in the jav;s- 
Therefore, the physician need not exposB the holder or 
the lens to potentially destructive sterilization procedures 
in-uTiediately prior to implantation. Alternatively, the 
20 holder may be packaged as a separate unzt. 

The above-ir.enticned purposes and operations 
of the invention are riore readily apparent v;nen reao 
' in conjunction with the following description of the 

drawings, and the detailed discussion of the preferred 
25 embodiment of the present invention. 

Brief Descriotion of the Drawings 

FIGURE 1 is a top plan view of the forceps 
of the invention shov;ing the javjs in an open position; 

FIGURE 2 is a top plan view of the apparatus 
.^'0 of FIGUHZ 1 with the jaws shown in a closed position; 

FIGUHZ 3 is a cross-sectional vievr of the 
aooaratus of FIGUKZ 2 ta}:en along line A-A ' ; and 

FIGUP-E 4 is a side view of the apparcius of 

rIGoPE 1. 
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Dstailed Description of the DraviTics 

FIGURES 1 throuch 4 show the oreferred emboci- 

ment and best, mode of -the invention. The lens holder/ 
generally indicated at 10, comprises a pair of opposed 
jaws 12, a fulcrum 14 separating the javs 12, and an 
extension 18 of each of the two javs 12 extending away 
from the fulcrum 14. The two jaw extensions 18 meet 
to form- handle 22 at an integral connection 19, The 
extensions 18 meet at a distance from fulcrum 14 which 
ranees from 1.25 to 1,75 inches and is preferably 1.375 
inches. Thus, the two extensions 18 are separated from 

each other allowing finger pressure on the jaw extensions 
18 to push the jaw extensions 18 toward each other into 
contact with one another. 

The face of each opposing jaw 12 defines an 
arcuate slot 16, the radius of which corresponds to the 
radius of the intraocular lens intended to be held' by . 
the jaws 12. v:hen the jaws 12 are in their normal closed 
position as is illustrated in FIGURE 2, a typical intraocular 
lens 20 may be held securely within the slots 16 of the 
jav;s 12 without pressure on the lens 20. FIG'UKZ: 3 shows 
a cross-section of the jav.^s 12 and lens 20 taken at line 
A-A' of FIGURE 2, and shows that the portion of the jaws 
12 which surround the slots 16 and the lens 20 orevents 
the lens 20 from moving to the right or to the left. 
Referring again to FIGURE 2, the mouth 13 of jaws 12 
is normally open less than the diameter of lens 20, so 
that lens 20 may not fall cut of the -outh, 

FIGURE 1 shows the rr.anner in which the lens 
20 may be released from the jaws 12 when the lens is 
placed within the eye during a surgical operation. The 
jaw extensions Ic are depressed by finger pressure toward 
one another and may contact one another. Pressure on 
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14, thus moving the slots 15 away frorri iens 20 and enlarging 
the mouth between jaws 12 so that the ciarr.eter of lens 
20 is less than the width of the -cjzh. Contact of the 
jaw extensions 18 against each other affords positive 

5 feedback to the surgeon that the lens has been released, 

. axid is not dair.aging to the lens 20 or the lens holder 
10. Positive feedback of this sort is extremely valuable 
to a physician in surgical procedures such as intraocular 
lens placenient where both -the lens and the tissues involved 

10 are small, and the p^^Ysician's ability to view the surgical 

site is limited- 

Contact of the jav; extensions IS also prevents 
jaws 12 froin opening so wide as to damage sensitive eye 
tissue through which the lens holce.r 10 is moved during 
15 surgery - 

FIGUPZ 4 shows the angle at which the jaws 
12 are mounted with respect to the jaw extensions 18 
and handle 22. The placement of jaws 12 at an acute 
anale to the line of jaw extensions IS and handle 22 
20 allows the physician to rr.aneuver nore accurately within 

the confines of the hu--an eye than wculd a straight lens. 
This angle preferably falls within the ra.ige of ten degrees 
to fifty degrees. * The angled construction allows placement 
of the lens without pr%^ing either the cornea or the iris 
curing its insertion. 

The lens holder is typically forrred by injection 
molding of a thenrioplastic which is rigid or senii'-rigid 
and sufficiently flexible to allcw ja'w and extension 
movement in the shape and size required- Such plastics 
include high density polyethylene, polypropylene, filled 
or unfilled polyacetyl , polystyrene, ASS polyiners and 
nylon. In the preferred erbodir.ent, the lens holder 
is rr.ade of f iberglas-f illec pclyacetyl. These ir.aterials 
cive r.£xi-u- strencth v:ith -inir.al volure , and cllow^ 
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« 

the jaw extensions 18 to resist normal fincer cressure 
and prevent accidental opening of the javs, Th'as , the 
lens holder thus cives the maxiir.um fincer control and 
requires sufficient force to open the jaws while being 
5 easy to manipulate with respect to rotation. Furthermore 

the constructional distances of the lens holder are such 
that magnification of inovement does not occur. 

Typically, the lens holder 10 is sterilized 
immediately after manufacture and then packagec in an 
10 air-tight plastic envelops wrapper with a sterilized 

lens 20 placed between jaws 12, This enables the physician 
to avoid the steo of olacing or crasninc a lens 20 within 
jaws 12 of the lens holder which could allow the lens 
to pop out of the holder in an undesirable location or 
15 cause damage to the lens. However, there nay be surgical 

situations in which it is desirable to have the lens 
holder 10 packaged separately from the lens 20- 

vrnile the preferred embodiment oft the invention 
has been disclosed, it is understood that the invention 
is not limited to such an eirbodiment , since it may be 
orher^N'ise embodied in the scoce of the ao-oended claims. 
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vrnat is Claii-ned is: 



1. An intraocular lens holder coinprising first 
and second j av; menibers , a fulcrurr., and a handle; each 

of said first and second jaw ireiriers being attached to 
said fulcruni and spaced apart from one another , said 
jaw members being adapted to selectively hold and re- 
lease a lens / said handle comprising first and second 
extensions of said first and second jaw meiriers connected 
together , said extensions being substantially identical 
to each other and spaced apart frorr. one another for a 
predetermined distance -from said fulcrur*/ said extensions 
being united at a distance from said fulcrum. 

2. A lens holder as claimed in claim 1, wherein 
said extensions are united at a distance from said fulcrum 
ranging from 1.25 to 1.75 inches, 

3. A lens holder as clai-.ed in claim 2, wherein 
said extensions are united at a distance from, said fulcrum 
of 1.375 inches. 

4. A lens holder as claimed in claim. 1 wherein 
each of said first and second jaw members define an inner 
face, said inner faces of said first and second jaw m;embers 
being spaced apart a distance less than the diam.ster 

of an intraocular lens, each of said inner faces further 
defininc an arcuate slot adapted to hold said intraocular 
lens- 



5. A lens holder as claim.ed in claim. 4, v^herein 
said extensions are flexible allcving them to be squeezed 

tc'v-'crc en? £r:cther zh-rer" y-.o'rir.r said first anf seconc 
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jaw n^.embers apart frOiTi one another to release said intra- 
ocular lens . 

6. A lens holder as claimed in claim 5 wherein 
said extensions are flexibly moveable to contact one 
another between said fulcrirr. and an integral end connector 
means, said contact area forming a stop to limit the 
Fiaximum separation of said first and second jaw luembers. 

7. A lens holder as claimed in claim 1, wherein 
said first and second jaw meribers intersect a line drawn 
through the axis of said extensions to define an acute 

an g 1 e - 

8- A lens holder as claimed in claim 7, wherein 
said acute angle , ranges from ten degrees to fifty degrees- 

» 

9. A lens holder as claimed in claim 1, wherein 
said lens holder is an integrally formed apparatus • 

10, A lens holder as claimed in claim 4, wherein 
said jaw members are curved toward each other so that 

the distance between the ends of the jaw merribers is less 
than the diameter of the lens. 



11. An intraocular lens holder comprising 
first and second jaw iTiambers / a fulcrum, and a handle; 
each of said first and second -law members being attached 
to said fulcr^l:n and soaced a^art from one another, each 
of said" first and second jaw r:;eri>ers defining . an inner 
face, said inner faces of said first and' second jav: mergers 
being spaced apart a distance less than the diameter 
of an intraocular lens, each cf said inner faces further 



n * T-i 



a cr. a 



hclc Scic intraocular lenS; 
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said handle coiriorisino first and seconc extiensions of 
said first and second jav T?,Br:bers , said extensions having 
at least some portions spaced apart frorn one another, 
and extending away from said fulcrTim a distance ranging 
from 1.25 to 1.75 inches, said extensions being connected 
together at a distance from said fulcrum and difining 
an ancle with. said jaw members* 

12. An apparatus as claimed in claim 4, wherein 
said arcuate slots are of a radius equal to the radius 

of an intraocular lens, 

13. An intraocular lens implantation apparatus 
comprising a packaged intraocular lens and a lens holder^ 
said lens holder comprising first and second jaws, a 
fulcrum r and a handle; said jaws beina s-oaced aoart 

a distance less than the diameter of said intraocular 
lens, each of said jaws defining an "inner face, each 
of said inner faces f.urther defining a slot to hold said 
intraocular lens; each of said jav/s being connected 
to said fulcrum and having zn extension beyond said fulcrum 
to form said handle,, each of said exrensions being spaced 
apart from one another for a predetermined distance and 
joined together by connecting means , said extensions 
being adaTDted to be pressed tocether to coen said first: 
and second jav meirbers to release said intraocular lenSr 
said extensions having inner surfaces which act as limiting 
means to limit the outward extension of said opened jaw 
members - 

14. An acoaratus as claimed in claim 13, v;herein 
said first and second jav: merrbers and said extensions 
define an acute ancle in the range of ten decrees to 

i i : z\' ce ere ez . 
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15. apparatus as clainied in claim 13, wherein 
said ext.ensions ext.end froui said fulcr\zm a dist.anc3 of 
1.25 to 1.75 inches before being connected together. 

16. An apparatus as claimed in claim 13, wherein 
said extensions are adapted to contact each other to 

liinit the maximum opening of said first and second jaws. 

17. An apparatus as claimed in claim 13, wherein 
said slots are arcuate and surround edge portions of 

said intraocular lens to prevent said lens from escaping 
said jaws w^hich are curved toward each other- 
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